Variation at the lipoprotein lipase and apolipoprotein AI-CIII gene loci are associated with fasting lipid and lipoprotein traits in a population sample from Iceland: interaction between genotype, gender, and smoking status.
The effects of polymorphisms in the lipoprotein lipase (LPL) gene (HindIII and S447X) and in the apolipoprotein (apo) AI-CIII gene cluster (G75A and C1100T) on levels of fasting plasma triglycerides, apoCIII, high density lipoprotein cholesterol (HDL-C), and apoAI were examined in 315 healthy men and women from Iceland. Non-smoking and smoking men and women were examined separately because of the strong effects of smoking status and gender on lipoproteins. For the LPL gene, there were no significant associations between plasma traits and genotypes of the S447X polymorphism, but the LPL-HindIII polymorphism was associated with significant effects on levels of all traits, with the effect of genotype on triglycerides and apoAI being modulated by smoking status, (genotype x smoking interaction, P < .02). The H- allele was generally associated with slightly lower levels of apoCIII, with a lowering effect on triglycerides only in smokers and with a raising effect on ApoAI in non-smoking and smoking men and in non-smoking women. For the apoCIII C1100T polymorphism, smoking and non-smoking men with one or more T alleles had levels of triglycerides roughly 10% higher than those with only the C allele; in contrast, the women with the T allele had lower levels of triglycerides (15.7% lower in non-smokers, P = .04; gender x genotype interaction, P = .02). In males and females and in smokers and non-smokers, the T allele was associated with levels of apoCIII that were 9-20% higher than those with only the C allele (P = .004 overall). In the non-smoking men, nonlinear additive effects were observed with combinations of genotypes at the LPL and apoAI-CIII loci, with the HDL-C and apoAI raising effect associated with the A75 allele and H- allele seen only in those men with both alleles, and the apoCIII raising effect associated with the H+ and T alleles seen only in those with both alleles. Thus, variations at both of the LPL and apoAI-apoCIII loci influence levels of triglycerides, apoCIII, HDL-C, and apoAI, but these effects are strongly modulated by smoking and are different between men and women. The mechanisms for these interactions between smoking or gender and genes are unknown, but future studies should take such interactions into account.